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Description lOnncaEnic Bt3o6pcTcsH5il! 



li3o6peTeiiHe otoochtch k crpoMTejUiCTBy, b uacruocTii k oaoQiTe Mersauia Tpy6 ox B03;^eficTBix5i 
arpecx::HBHbix cp^, a hmchho k ycrpoflcTBaM a^h HaHeoeHUH noRpbiTHft Ha BHyrpeHHioio nosqiXHOCTb 
npOsnonuio-x^o^piipoBaHHbix Tpy6. xfcnoTnasycLfbix b He^repaaoBoii npoMbnnneHHOcnf npn pcMOHre o6c2^nHbix 

K0J10HH. 

HoBecTHa ycraHOBKa, c noMombio KoropoH ufSJvm^mscKiiie Tpy6bi ro<t»piipyioT« ^axeu noABepraiOT 
HopMajmaai^ai TORa&ac BbicoRoil wacTOTbi (TBM), k cMasKy Tpy6 ocyn^ecxBJiHiOT ao h nocne ro4)pHpoBaH£iH 
n, ecjiH jjp ro4>pHpoBaHHH CMasKy Kpymbix Tpy6 ocymjecreninoT mBecrmbXhm nprnMaMsi: caMonajiHBOM 
CMaaoviHoro Marepiiana, nHeeh^aTimeciaiM pacnbincHiieM htih ncKpbrBHbiifii npo6KaMii, to nocne 
ro^pHposaBMH CMasKy Tpy6 oc^imecranHiar c noMonpaio naKjm, CMo«<eHBOH b cMasxe h npoTfiniBaeMoft Ra 
Tpocc. 

KpoMc Toro, cropeBmyio CMasKy. HaHeceHHyio nq^eA ro4)pHpoBaiiiieM b oKanMHy Meraiina nocne TBM. TaK«e 
cncAyer yAannTb c HHyrpeHHcfi noBepxHocrsi Tpy6bi nepe^ erropiraHoii CMasKoft. 

Vl3BecTHa raKMe ycraHOBKa pjui HaHeceHHH tkmakkx noRpbiBHbix Mai^tianoB Ha BHyrpcHHioio nosepxHoci^ 
Tpy6 c noMon^bio nepeMeu^aioni^ixcR anacnniMbtx npo6oR c MexamraocRiiM npuDOAOkc. OHa coctoht 113 fipyx 
anacTHWbix npo6oK, OAHa it3 Koropbix noABHXHa. B npocrpaiiCTBo utmj^ iipo6KaMM aannsaioT pacMterHoe 
KO jmue cTBO noRpbiBHoro uarepHana h cxaTUM BoanyxoM, noAasacMbiM no^ ii36biTo«iHbn^ jiB^Bnemeu 0.2 - 
0,3 Mlla, nepeMeiAaiOT npo6Rn no Tpy6onpoBOAy. npo6KH cooAaior Heo6xoAHMyK) KOHraKTHyio 
repMcnwHOCTfe, a mx Hapysiikn) jjpia^errp BbrtSnpaioT b saBucuMOCTH or AaHnemiH cjRaToro BOSAyxa, 
BR3K0CTII noKpbiBHoro MaTcpHana h bo3moblhoctis ocraaneHUH nocneAHero b b^ac tohropo si^Roro cnon 
Ha BayrpeHH^ noBepxHocns xpy6onpoBOAa. 

OAHaKO TaRHe npo6Rii miH MaHxeTbi nenbSH KcnonfasoBaTb b ro^ispoBaHHOft Tpy6e, Tan RaR hct RonraKTa 
MaKserbi co BceM nepHMcrpou Tpy6bi. KoHTaRX MansKcr h npoAOJibKO>ro^HpoBaHHOH xpy6bi 6yAex xojibKO 
no ma^^)m^M ro^p, a na Bbicrynax ro^p BBMAy ero oTcyrcrcMn c MaiUKcraMH 6yffyt acanmiBaTbCH orxoAU 
o6ropeBinero Meranna n npeA^iAyiAcA CMasRH. FIoBxcpHaH CMa3Ka nocne o6pa6oTKH TBH Taiuce 6yAeT 
3aTCRaTb Ha ynn HenpiuRMMaeMbie MaH^KexoH yuacTKH. 

3^a«ieft M3o6peTeHnfl nanneTCH noBbnncHne Ratiecrsa cMaaKH c OAHOBpeMeEEHOft o^ofcrrROfl BHyrpeHHcit 
noeepxHOCTH iqwAOJibHO-ro^npoBaHHoit Tpy6i>i 3a c^er o6ecne«ieBiiH KOHTaKTR<»x> npiuieraHxxH Manner no 
nepKBierpy BHyxpeHHCM noBepxHocni o6pa6axbiBaeMOM xpy6bi. 

riocraBJieHHaH ACJib AocruraercH tcm, hto Mamseru HMeiOT npo^immpOBamiyK) c HnaAtmaMM h BbicrynaMM 
noBepxHOCTb» HAeHTsraHyx) ce^eHHio ROHTaKTupyioiAefi Tpy6bi, Ha Bbicrynax kcaHKcrfai CHa6xeHbt pe6paMM 
KecTKocTK, npH 9TOM KCCTKOCxb MaHxer Ha 3THX y^acTkax paoBa wm 6ojibrae KecTKocns Mamser na 
y^acxRax Hx BoaAHH. 

KoBxaRXHaH noBCpXHOCXb noABHAHbix H HenoABUSHbix Man^ex imeHTMHHa BHyxpeHHCMy npo4iHnio 
o6pa6axbiBaeMoit xpy6bi no ec ncpHMCxpy. TaR RaR npo4>Hni> xpy6bi hmcct cnomiyio <^pMy, cocxoHmyio h3 
oonpHaeHHbix ynacxROB BbtcxynoB n BnaAKH, xo a^ roro, irro6bi MaHJserbx He xepsuni ycroiraiBocTb npM 
npQABHKeHHH B xpy6e. Ha Manxerax no BbicxynaM sbtnonHeHbi pe6pa xecraocrn, Koropbie o6ecneMHBaK)x 
paBHOMCpHoe npiusaTne MaHxex r Tpy6e n HaHcceHite cMasRH paBHOMepHbiM cnoei^. 

>KecTROCTt> MaKKCT paamnma na HnaAmiax h Bbicrynax, raR RaK cnna rpemiH c Tpy6ofi na Bbicrynax 
6ojibO]e, ucM Ha BnaAHHax. flpw paBHon xecTRocTH A€4>opMauHH na Bbicrynax Manxer 6yAer 6onbnie, iiro 
Momex npMBcscxH K 3axeKaHHio peanHbi h 6ojiee 6bicxpoMy ee wOHOcy. HcnojmeHHe pe6ep wccxkocxh na 
Bbicrynax MaHKex ynpowHer hx, npuuehi crenenb jsecTKOCTu 3aGB«ciiT or MapRH pe3HHbi, ee 
anacrHUHocm, ronxAUHbi MaHxexbi h paa^epoB npoAonbHo-ro^KpoBaHHod Tpy6bi. 

Ha <(Hr.l ii3o6paxeH o^ahiI b^a ycrpoiicrBa; na ^virJ2 noRaaaua b nonepetoiou ceMeHHii MaHsera c 
npo^HH HpoBaHHOH KOHxaRXHOH noBepxBocTbio, noMen^eHHaH OHyrpb npoAon bHo-ro^npoBaHHOH xpy6bi, 
pa3pe3 A-A na 4>Hr.l. 

ycrpoftCTBO GocroHT H3 Ha6opa nenoABUKHbix MawKcr 1 n noABiwHoil NiaHKcrbi 2 c pe6paMH xecTKocrsi 3* 
pacnonoTKemibDC Ha nrroRC .4 n cKiasRH 5. Roxopan sanonnj^r npocrpancTBO Me»Ay MaroKcraMH 1 h 2, a 
raRxe coAepxHT RpbiniRy 6. Roxopaa coctohx h3 ocuoBaHHH 7 m 8 h samjrmRH 9 co mryuepoM 10, 
aaKpenneHHofl na Ronue npoAQnbHa-ro4>pifpo8aHHOfi rpy(>bi 11, HMeiou^eji Bna^A^oibi 12 h Sbicrynbi 13. 

YcxpoiiCTBo paSoraex cneAyiomKM o6pa30M. 

HenqABHXHbie MaHKcrbi I xecTRO KpennrcH na orroRe 4 u BBOA^rcn c ropua b npoAonbHO-rxxlipiipoBaHyio 
xpy6y 11, a Mawxexa 2 HacajKMBaexcn na oitor 4 c B03MO]KHOcxbio nepe^eiAeiiBSi no niroRy. npocrpaBCTBO 
Me»Ay 3rHMH MawKeraMH sanonHHercH cMa30Wb(M cocrasoM 5. Co6panHbie na uttorc Mauxerbi 
npoABKPaiox BHyxpb xpy6bi. saxeu c xopiia xpy6bi 11 OAesajox h Rperurr ocHOBaHsin 7 h 8 h sajviynmy 9 co 



mryiiepoM 10 pasi^eMHOH Rpbitmoi 6. nocjie Moirra^a ycrpoiJcTBa na Tpy6e 11 ^epes mryi^ep 10 noj^aercn 
^aaneuHe B03;^yxa» nop, AcucTBoieM Koroporo npoucxo^^iT npoflRnwcHMC essyvpu Tpy6bi MaHxer 1 xi 2 co 
niTQKOM 4 H CMasKofl 5 hLtXfjy HHMH. flpii 9T0M ua6op Hcno/^Biisubix MaHJser 1 cHUMaer c BuyrpesHeA 
noBcpxHOCTH npcmonbHO'ro^pKpoBaHHOft Tpy6bi II crrapyio cMasKy, oKajnoiy, a nopjatAXHasi kiaHxerra 2 no^ 
f\ciicrrBVitiA ^^aaneHHH B03;^yxa CKonbawr no inroKy, CwasKa 5 Bb»mannHBaeTCH b sasop Mesc^ MatuKCTOfi h 
npo4»MneM BHyrpcHHeii noeepxHOCTH Tpy6bi 11 m hbhocmtch Ha ary noeepxHocrb. 

ITpH BbixoAe H3 Tpy6bi 11 Ha6opa MaiimeT 1 h 2 npoioaoAKrrcH onuiioMCHwe nq^aw aoopyxai uepes nrryuep 10 
IS ACMOHTas pa3i>eMHOfl KpbiixiKii 6. 

TaK KaK MaHTseTbE 1 H 2 HMenyr ^pMy npo^ium napyTSHod KOHraKTHofi noBepxROcm, wfffiHrrmBysy ^pMe 
BRyrpeHHcft noBq^xHocro npoAOjibHO-ro^piipoBaHHoic Tpy6bi 11, to BH3rTpeHHHR noBepXBocTb Tpy6bt 
pamoMepHo oHHiuaeTCH HenoABUAUbiMH MauaeraMH h to ecTb nepe^ HaHecemieM CM aam hobqu crapan 
CMasKa yAajiHCTCH, a b 3a3op MemAV MaHMexofi 2 h BKyrptmcA noBCpXHocTbio Tpy6bi 11 Bt^AasnHBaeTCH 
CMa3Ka« KQTopaH paBHOwiepHO HaHocuTCH no BHyrpeHHetl noBepxHOCTu no Bceu ^nHHe Tpy6bi. B Kam^oM 
TunopasMepe o6caAHh4x Tpy6 ;yiR or^enbuoil TomimHbi npuMCHHCTCH nnacTtipb, ^nnHa nepiAierpa 
HapysHofi noBepxHOCTU Konroporo HecKonbRo Sojibine ffjuauA BHyrpeiaieA noBq>XHOCTii o6c<i^ofi Tpy6bi b 
ixHTepBajie peMonra. A Tax Kax A^nma nepimeTpa ahh ksjk^gA TOJin^iHbi crranoi cboh. to n uuy'ipeHHujl 
npo^iuib nnacTbipH flnn KaxjioH Tomi^nibi crfflKXi oCcap^vxA Tpy6bi paamraeH h cooTBercTBeHHO 
Heo6xoAioio CBoe ycTpoiicxBO. 

3aEracMMocTb pasMepoB MaHHcerbi or TiinopasMepoB ro^^pHpoBaHHUX Tpy6 cBc^^ena b Ta6nm^y. 

ripe/yiaraeMoe ycrpoikrrBO mokct 6hm> HcnojibaoBaHo npH HaroroBneHim ruiacxbipeH. npHMeHRCMbcx fifln 
BOOCTaHOBncHMH repMens^iHocTii o6canHbix kojiohh AHaMerpoM 140, 146, 168 uu k ppyrux pasMepoB. 

Cntjjyer HKierb BBSsjjy, mto b saBHCHMOcni or TeepAocin peanHbi jjnaxAerrp noABiusHoft MaHxerbi jjfmmcH 
6biTb paBHbiM p^sAierpy HenoBWKHbix Mamser (npH Macno6eH3ocTOfiKOM peame cpeflneft TBepAOcnt) kjih 
MeHbine ux flf^saAerpa. (npu Macjio6eu3ocTOHKOH pesisue noBbmieHHOH TBepAocm). IlocneAHee ycnooue yvmio 
B jjjBfK nocneAHnx rpai^ax Tadranbi. 

IfenojibSOBaHiie ii3o6peTeHifH nosBonirr noBbicHTb Ka«iecTB0 HzmeceHHH c^asKM Ha BHyrpcHHioK) 
nosepxHocTb npoAonbHO-rxM^pupoBaiiMbtx Tpy6 u sHawTenbHo coKpaTHTb TexHonoriNecKyio onepaiiEiio no 
noATOTOQKe Tpy6fai k ncnonbsoBaHiiio a CKeamtme- 

TaKan MaHxera Moxer 6biTb npHMeHeHa Taiuse npH o<$pa6oxRe npoAonfaHO-ro^iipoBaHHbix Tpy6. b 
paanKPiHfaDc ycrpoAcTBax, r^e ohh HcnojibsyiOTCH. 



Claims l<I>opMyxia H3o6peTeBii5]]: 



yCTPOMCTBO JVm HAHECEHMH CMA3KM HA BHYTPEHHIOIO nOBEPXHOCTb 
nPOflOJlbHO-roi^PMPOBAHHOSt TPYBbl, coAep»au;ee MexaHH^eciunl npMBo;^» oitok c Ha6opoM 
anaerjat t HbDC KotrvsiKnspyvynsyDc no nepHMCTpy c BHyrpeRHeft noBcpxnocnJO Tpy6hi MaroKer. 
pacnojioseHHbdi Mea^y MauKcraMH cMsooHBtm cocrae xi saaopubxu yoen, oxraraaiomjeeca tcm, wo 
MaHKcnai KMcxyr MRC HTMUHy io ce«ieHixio npo;^QjibHo-ro4»ptipo8aHHoil Tpyfiu npo^iKniipoBaHHyK> no ee 
Bn^^HHaM H BbicTjnnaM noBepxHocTb, npw yroM uaHKerbi Ha BbiCT3aiax cHa63KeHt4 pe6paMM wecTKocTH, a 
xecTKOCTb uawKer Ha axux yMacTKax pasna hjim 6onbaie xecTKocTH MaHxer Ha y^iacTKax hx enaj^iH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffiiess at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — ^more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. Tho cup ridges are 
provided with stiffening ribs; the cup stiffiiess at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups firom becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stif&iess at its ridges differs fi"om that at its grooves since the fiiction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stifTening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to die end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 11, compressed air is supplied via the 
union 1 0 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale fi-om the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fi*esh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be home in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of tfie fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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